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Executive Summary 
Communities along the Tar, Neuse, Lumber, and Cashie Rivers have experienced major flooding events over the 
past 25 years with Hurricanes Fran (1996) and Floyd (1999), and Matthew (2016) all ranking among the most 
destructive storms in state history. The damage from these storms was due primarily to flooding that resulted 
from the widespread heavy rains that accompanied the storms. In response to Hurricane Matthew, and the 
need to improve the resiliency of communities to flooding, Governor Cooper set in motion river basin studies on 
the Tar, Neuse, Lumber, and Cashie. The objectives of these studies were to (1) identify the primary sources of 
flooding, and (2) identify and assess possible mitigation strategies to prevent future flood damage. These studies 
were performed by the North Carolina Division of Emergency Management, in partnership with North Carolina 
Department of Transportation, and River Basin Advisory Committees. This report provides assessments of 
flooding sources, structural flood impact, and planning level mitigation strategies for the Neuse River Basin.  

Mitigation Strategies and Scenarios 

Twelve strategies for flood mitigation were developed by North Carolina Emergency Management (NCEM) in 
coordination with other agencies and stakeholders. All options are addressed in the body of the report and 
appendices. Of the strategies, five were selected as the most viable and were investigated further during this 
planning study. Of the five broad strategies, a total of twelve scenarios were analyzed. The inserts Figure ES.1 
and Table ES.1 show these twelve scenarios along with location, costs, and benefits associated with each. 
Direct losses include estimates of losses based on structural damage and loss of property and contents. Indirect 
losses include estimates for items such as temporary relocation, lost income and wages, lost sales, and lost rent. 

As indicated in Figure ES.1, certain scenarios are targeted for specific reaches along the river while others 
provide a broader damage reduction. In particular, Channel Modification (Scenario 9) is focused in and around 
Kinston; New Embankment Structures (Scenario 10) is focused on Seven Springs; and, Roadway Clear Spanning 
(Scenario 11) only shows benefit in Smithfield and Johnston County. New Detention Facilities (Scenarios 1 �t 8) 
provide differing levels of benefit for different communities depending on the dams considered in the specific 
scenario. Elevation/Acquisition/Relocation (Scenarios 12a - 12d) can provide benefit throughout the watershed 
to the most vulnerable structures and communities depending on how it is implemented. 

Analysis and Findings 

In order to provide a high-level comparison of the mitigation scenarios analyzed, a series of tables ranking the 
scenarios using different criteria are provided. A consideration for selecting which scenario to pursue further is 
implementation time. Table ES.2 shows the strategies pursued and estimated timeframes for implementation. 
The shortest timeframe is the elevation, acquisition, relocation strategy which is estimated at 3 to 5 years. An 
elevation, acquisition, relocation effort is currently underway following Hurricane Matthew and the first initial 
funding awards for qualified properties were received in April 2018. For new detention facilities two types of 
impoundment were considered. A dry detention facility has no permanent pool and allows the daily normal 
discharge for the stream to continue downstream unimpeded. It will only impound water during a flooding 
event where the flow is outside the banks of the river. A wet detention facility does have a permanent pool. 
Implementation of a wet facility will likely require a longer timeframe since the environmental impact 
considerations will be greater. 

 

 



Table ES.1 - Neuse River Benefit-Cost Summary

Property
Acquisition

Design/
Construction Envrionmental

Road
Impacts Maintenance

Tax Revenue
Loss

Direct Losses
Avoided

Direct & Indirect
Losses Avoided Leasing Recreation

Tax Revenue
Increase

Property Value
Increase Direct

Direct &
Indirect

30-yr $74,928,000 $58,500,000 $11,308,000 $41,907,000 $5,700,000 $13,260,000 $71,933,849 $168,447,660 $13,410,000 $43,900,000 $2,680,000 $10,681,000 0.69 1.16
50-yr $74,928,000 $58,500,000 $11,308,000 $41,907,000 $9,500,000 $22,100,000 $119,889,748 $280,746,100 $22,350,000 $50,900,000 $5,360,000 $10,681,000 0.96 1.70
30-yr $23,096,000 $625,500,000 $146,000 $12,689,000 $600,000 $6,300,000 $63,458,677 $152,751,600 $30,480,000 $0 $0 $0 0.14 0.27
50-yr $23,096,000 $625,500,000 $146,000 $12,689,000 $1,000,000 $10,500,000 $105,764,461 $254,585,999 $50,800,000 $0 $0 $0 0.23 0.45
30-yr $24,490,000 $625,500,000 $45,391,000 $12,689,000 $9,000,000 $6,300,000 $63,458,677 $152,751,600 $19,530,000 $197,600,000 $8,240,000 $32,978,000 0.44 0.57
50-yr $24,490,000 $625,500,000 $45,391,000 $12,689,000 $15,000,000 $10,500,000 $105,764,461 $254,585,999 $32,550,000 $229,000,000 $16,480,000 $32,978,000 0.57 0.77
30-yr $81,372,000 $71,300,000 $30,204,000 $40,268,000 $9,600,000 $16,290,000 $76,307,484 $179,419,397 $10,650,000 $184,700,000 $4,680,000 $18,692,000 1.18 1.60
50-yr $81,372,000 $71,300,000 $30,204,000 $40,268,000 $16,000,000 $27,150,000 $127,179,139 $299,032,328 $17,750,000 $214,700,000 $9,360,000 $18,692,000 1.46 2.10
30-yr $83,629,000 $75,600,000 $296,000 $40,268,000 $1,800,000 $16,290,000 $75,649,959 $178,024,482 $12,120,000 $0 $0 $0 0.40 0.87
50-yr $83,629,000 $75,600,000 $296,000 $40,268,000 $3,000,000 $27,150,000 $126,083,265 $296,707,469 $20,200,000 $0 $0 $0 0.64 1.38
30-yr $32,031,000 $22,300,000 $11,114,000 $23,377,000 $4,500,000 $5,610,000 $31,641,060 $75,552,637 $6,600,000 $43,900,000 $2,680,000 $10,681,000 0.97 1.41
50-yr $32,031,000 $22,300,000 $11,114,000 $23,377,000 $7,500,000 $9,350,000 $52,735,100 $125,921,061 $11,000,000 $50,900,000 $5,360,000 $10,681,000 1.24 1.93
30-yr $47,106,000 $40,300,000 $11,200,000 $31,670,000 $5,100,000 $7,800,000 $53,109,767 $131,753,989 $11,070,000 $43,900,000 $2,680,000 $10,681,000 0.85 1.40
50-yr $47,106,000 $40,300,000 $11,200,000 $31,670,000 $8,500,000 $13,000,000 $88,516,279 $219,589,982 $18,450,000 $50,900,000 $5,360,000 $10,681,000 1.15 2.01
30-yr $18,696,000 $25,100,000 $91,000 $6,654,000 $600,000 $5,220,000 $23,282,810 $48,974,653 $2,160,000 $0 $0 $0 0.45 0.91
50-yr $18,696,000 $25,100,000 $91,000 $6,654,000 $1,000,000 $8,700,000 $38,804,683 $81,624,421 $3,600,000 $0 $0 $0 0.70 1.41
30-yr $27,822,000 $18,200,000 $108,000 $10,237,000 $600,000 $5,460,000 $16,496,853 $32,749,605 $2,340,000 $0 $0 $0 0.30 0.56
50-yr $27,822,000 $18,200,000 $108,000 $10,237,000 $1,000,000 $9,100,000 $27,494,755 $54,582,675 $3,900,000 $0 $0 $0 0.47 0.88
30-yr $0 $20,036,000 $0 $0 $12,000,000 $0 $35,137,000 $87,336,000 $0 $0 $0 $0 1.10 2.73
50-yr $0 $20,036,000 $0 $0 $20,000,000 $0 $58,562,000 $145,560,000 $0 $0 $0 $0 1.46 3.64
30-yr $670,775 $4,650,000 $0 $0 $150,000 $0 $5,564,000 $17,857,680 $0 $0 $0 $0 1.02 3.26
50-yr $670,775 $4,650,000 $0 $0 $250,000 $0 $9,272,900 $29,762,800 $0 $0 $0 $0 1.66 5.34
30-yr $0 $12,646,000 $0 $0 $0 $0 $5,552,000 $7,682,000 $0 $0 $0 $0 0.44 0.61
50-yr $0 $12,646,000 $0 $0 $0 $0 $9,253,000 $12,803,000 $0 $0 $0 $0 0.73 1.01
30-yr $0 $342,760,936 $0 $0 $0 $0 $185,662,437 N/A $0 $0 $0 $0 0.54 N/A
50-yr $0 $342,760,936 $0 $0 $0 $0 $309,437,395 N/A $0 $0 $0 $0 0.90 N/A
30-yr $0 $78,728,929 $0 $0 $0 $0 $115,944,523 N/A $0 $0 $0 $0 1.47 N/A
50-yr $0 $78,728,929 $0 $0 $0 $0 $193,240,871 N/A $0 $0 $0 $0 2.45 N/A
30-yr $0 $405,146,713 $0 $0 $0 $0 $185,662,437 N/A $0 $0 $0 $0 0.46 N/A
50-yr $0 $405,146,713 $0 $0 $0 $0 $309,437,395 N/A $0 $0 $0 $0 0.76 N/A
30-yr $0 $77,602,997 $0 $0 $0 $0 $108,328,071 N/A $0 $0 $0 $0 1.40 N/A
50-yr $0 $77,602,997 $0 $0 $0 $0 $180,546,784 N/A $0 $0 $0 $0 2.33 N/A
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Figure ES.1

Mitigation 
Scenario Description

1
Detention Structures: Wilson's Mills (dry), Bakers Mill (dry), 
Beulahtown (wet)

2a Detention Struture: Neuse Main (dry)
2b Detention Struture: Neuse Main (wet)

3
Detention Structures: Wilson's Mills (dry), Beulahtown 
(wet), Swift Creek (wet)

4
Detention Structures: Wilson's Mills (dry), Beulahtown 
(dry), Swift Creek (dry)

5 Detention Structure: Beulahtown (wet)
6 Detention Structures: Beulahtown (wet), Bakers Mill (dry)
7 Detention Structure: Swift Creek (dry)
8 Detention Structure: Wilson's Mills (dry)
9 Channel Modification: Dredging at Kinston

10 New Embankment Structure: Levee at Seven Springs
11 Roadway Elevation: Clear Span HWY 301 and Railroad

12a
Acquisition/Relocation/Elevation: All structures on Neuse 
River with Finished Floor below Base Flood Elevation

12b
Acquisition/Relocation/Elevation: Structures with 50-yr B/C 
ratio > 1 and FFE below BFE

12c
Acquisition/Relocation: All structures on Neuse River with 
Finished Floor Elevation below Base Flood Elevation

12d
Acquisition/Relocation: Structures with 50-yr B/C ratio > 1 
and FFE below BFE
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